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Human activities have influenced the Tualatin River Basin
for centuries. Native Americans burned the plains of 
the Tualatin Valley to promote big game hunting, and

harvested wapato, camas, berries, and other native plants for
subsistence living. The early 1800s brought fur trappers from
the east who dramatically depleted beaver populations. Settlers
drained the wetland complexes formed by beavers and diked
the streams to establish extensive farms. The old-growth forest-
ed mountains were extensively logged by the 1850s, with log-
ging continuing to the present day. Cities were developed and
roads were built.

Many of these activities have harmful effects on the natural
environment. In the 1970s, environmental protection regula-
tions were developed to help repair the landscape, improve
water quality, and protect at-risk species. Even with these 
regulations, however, rapid urbanization has impacted the
watershed landscape and stream system. While many streams in
the Tualatin Basin meet water quality standards under the Clean
Water Act (CWA), some do not. Altered watershed conditions
and encroachment into floodplains have resulted in damaging
floods. Fish and wildlife habitat has been reduced and impaired.
In 1999, winter steelhead and spring Chinook were listed as
threatened species under the Endangered Species Act (ESA). 

Clean Water Services (the District) has worked over the years 
to respond to these watershed conditions. In 2000, the District
began an updated watershed planning process. The purpose
was to identify the underlying causes of declining stream 
health and suggest actions that would help the District improve
resource conditions in a prioritized and adequately proportioned
manner. The actions were also to be consistent with the goals
and intent of the Clean Water Act and Endangered Species Act.
Local jurisdictions—cities, Washington County, and special 

service districts—partnered with Clean Water Services to provide
financial assistance and technical and policy advice. The Healthy
Streams Plan is the result of that four-year effort. The Plan 
identifies policy and program refinements, as well as surface
water and stormwater projects to be funded through the capital
improvement program to improve water quality, water quantity
management, and aquatic species habitat.

The Healthy Streams Plan looks beyond standard regulatory
requirements in an effort to focus on the overarching needs 
of the surface water system.  It provides an adaptable strategy
for managing surface water and promoting overall stream
health. It is grounded in the principle of sustainability: meeting
the clean water needs of the present, without compromising
the ability of future generations to meet their own needs. 
A sustainable watershed management program balances socioe-
conomic values with environmental considerations. Accordingly,
the planning process included social, economic, and environ-
mental analysis. The Plan’s recommendations reflect this 
integrated approach. The Healthy Streams Plan is consistent
with and complements the District’s other facility and master
plans that address the sanitary and storm systems. 

The Healthy Streams Plan is designed to be adaptive. The 
watershed information will be regularly updated. Clean Water
Services and its partners will monitor and adjust actions over
time as they gain experience and knowledge and as conditions
change. The strategy will inevitably evolve, but the underlying
vision and management elements will remain. This adaptive
management approach will help the watershed community
(those who live, work, and recreate in the watershed) stay on
course toward greater watershed and stream health.  

Sustaining Healthy Streams 
The goal of the Healthy Streams Plan is to
utilize scientific knowledge and innovation
to improve watershed and stream health for
community benefit.

Introduction

i

The Healthy Streams Plan Advisory Committee created
the following vision for the Healthy Streams Plan:

Identify watershed protection and restoration actions
that consistently advance stream health throughout the
Tualatin River Basin.

To achieve that vision, the Committee advised Clean
Water Services to:

Conduct systematic project and policy identification and
selection, integrating ecological science with socioeco-
nomic values and public preferences, to determine imple-
mentation priorities and meet regulatory requirements,
including moving toward the goals of the Clean Water
Act and Endangered Species Act.
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Scope of the Healthy Streams
Plan 
Clean Water Services, in partnership with local jurisdictions and
the watershed community, manages the surface water system of
the urban portion of the Tualatin River Basin. The surface water
system—or “green infrastructure”—comprises the natural
streams, wetlands, floodplains, and their associated upland
buffers. Water within the system comes from natural surface
water and groundwater flow and from two types of discharges: 
1) stormwater runoff from impervious surfaces that drains via a
constructed storm system and 2) wastewater effluent treated in
the wastewater treatment plants.

Clean Water Services has jurisdiction over 292 miles of stream
within Washington County’s urban growth boundary. The Healthy
Streams Plan study area also includes areas outside the urban
growth boundary that flow into Clean Water Services’ jurisdiction
(Map 1). The Healthy Streams Plan project evaluated in detail a
total of 338 miles of streams and their associated floodplains and
wetlands and approximately 42 miles of the Tualatin River. The
detailed study area represents 34 percent of the Tualatin River
Basin and primarily covers urban and urban fringe areas. 

The Healthy Streams Plan focuses primarily on enhancing the
functions of the surface water system (green infrastructure) that
are critical to maintaining water quality, quantity, and aquatic
habitats. However, the Plan also addresses broad watershed-wide
stormwater management issues (such as impervious cover, street
sweeping, and storm system inspections), directly connected
stormwater outfalls built before 1991, and culverts that are
impassable to fish or are deficient in conveyance. These topics 
are included because of their direct influence on the quality and
effectiveness of the surface water system. 

The Healthy Streams Plan replaces former watershed plans 
developed by Clean Water Services, including the Fanno,
Rock/Bronson/Willow, Hedges, Butternut, and Beaverton Creek
plans. Local drainage plans will continue to be used for storm 
system conveyance issues that are not directly associated with 
the streams. The Stormwater Management Plan required for 
regulatory compliance with the District’s watershed permit will 
be developed by 2006. The Stormwater Management Plan may
include some of the recommendations identified in this and 
other plans as appropriate to meet regulatory mandates.

How Clean Water Services
Already Helps Streams  
The Tualatin River Basin is a highly regulated and managed 
watershed. Clean Water Services (formerly the Unified Sewerage
Agency) has managed wastewater since the early 1970s, and

became responsible for surface water management (SWM) in the
urban portions of the Tualatin River Watershed in 1990.  

Clean Water Services implements a diverse, strategic program to
ensure surface waters meet or exceed water quality standards,
protect public health and safety, provide habitat for aquatic
species, and are an amenity to the watershed community. To 
meet National Pollutant Discharge Elimination System (NPDES)
stormwater permit requirements, Clean Water Services and its
partners implement best management practices for stormwater.
These include public education, source control, erosion control,
stormwater pretreatment, water quality monitoring, and storm
system maintenance. Clean Water Services further improves 
surface water quality and aquatic habitat by implementing stream
enhancement and streamside buffer protections. 

The Healthy Streams Plan articulates the latest scientific informa-
tion related to watershed and stream management, and identifies
and prioritizes projects and activities that could be implemented 
to further improve the District’s water resources management. It 
is standard practice for the District to modify practices, programs,
and projects as information is presented and proven to advance
surface water protection. The Healthy Streams Plan provides new
or updated ideas for some program elements. A chronology that
documents the evolution of the surface water management pro-
gram in the Tualatin River Watershed is provided in Appendix A.

Looking Beyond Regulatory
Requirements 
The federal Clean Water Act and Endangered Species Act were
specifically crafted to protect water quality and at-risk species 
and their habitats (see Appendix A).  These federal laws exert 
daily influence on the surface water management strategies of
Clean Water Services and the local jurisdictions. 

In the Tualatin River Basin, the Department of Environmental
Quality (DEQ) has focused its water quality regulatory efforts on
managing the point sources of stormwater runoff and wastewater
effluent. DEQ has identified phosphorous, ammonia, bacteria, 
biological criteria, dissolved oxygen, and temperature as con-
stituents of concern that impair the beneficial uses of the surface
water system, such as water contact recreation, fish communities,
and salmon spawning and rearing in some portions. Clean Water
Services and its partners manage pollution by implementing 
extensive stormwater and wastewater treatment and maintenance
strategies, as required through NPDES permits (see previous 
section). Dramatic water quality improvements have been made
over the last 30 years through the construction of advanced 
sanitary and stormwater infrastructure. Now, the challenge is to
more effectively manage the diverse and diffuse non-point sources
of pollution. 

Vision: Enhance the environment and quality of life in the
Tualatin River Watershed through visionary and collaborative man-
agement of water resources in partnership with others.

Mission: Provide cost-effective services and environmentally
sensitive management of water resources for the Tualatin River
Watershed.

To achieve the vision and mission, Clean Water Services conducts
comprehensive planning efforts before implementation to ensure
that interrelated programs and projects are aligned.

Metro estimates that the population of the
Tualatin River Watershed will increase from
455,000 today to over 700,000 by 2040.
Given this potential growth, strategies for
preserving the high quality of life and the
environment must be formulated.
Watershed planning must integrate social,
economic, and environmental elements in a
manner that promotes sustainable growth
in all sectors.

MAP I    Tualatin Watershed
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The Healthy Streams Plan suggests projects and activities that 
can help the District and its partners to meet strict water quality
standards. Improvements to the surface water infrastructure,
through which all waters flow, can help preserve and protect
water quality and aquatic species by reducing non-point sources
of pollution such as channel erosion and ultraviolet light impacts.
This “soft,  green” surface water system is important because
even with clean water from the storm and sanitary system, the
Tualatin River and its streams would still lack needed flow, canopy,
and habitat necessary for the surface water system to maintain
good water quality. For this reason, the Healthy Streams Plan
looks beyond the standard regulatory requirements for managing
discharges and incorporates elements of an integrated water
resources management strategy that will promote an ecologically
healthy and self-sustaining system. 

Planning Context for the
Healthy Streams Plan
The Healthy Streams Plan is one piece of the District’s Integrated
Water Resources Management (IWRM) strategy to protect the
health of surface water resources and the vitality of the watershed
community by integrating the water quality, water quantity, 
and habitat needs of the Tualatin River Basin. All water resource
supplies and demands in the watershed are interconnected.
Understanding their interrelationships is critical to efficient 
management of the resource. 

The District has developed an internal interdisciplinary team that
reviews and considers planning for surface water; the treatment
plants; storm and sewerage conveyance; and water supply for
drinking water, irrigation, flow restoration, and reclaimed water
(Figure 1). A comprehensive look at these programs helps the

Surface Water Infrastructure

� Watershed planning

� Vegetated corridors and sensitive area
regulation 

� Capital project construction to enhance
streams and wetlands and repair culverts 

� Community-based, non-profit partner-
ships and sponsorship of intergovern-
mental events to clean up streams, plant
trees, and remove invasive species

� Public education, including streamside
technical assistance to property owners,
investigation of reported illegal streamside
activities, and the River Rangers childhood
education program

� Public awareness through brochures, print
ads, and media campaigns

� GIS (geographic information systems)
mapping and database management to
track activities

� Water quality, fish, macroinvertebrate,
and flow monitoring

Stormwater Infrastructure

� Storm system drainage planning, moni-
toring, and mapping

� Stormwater regulation, including the pre-
treatment of polluted stormwater runoff
through stormwater facilities 

� Storm system capital improvements to
improve outfalls, stormwater facilities, and
pipes

� Pollution prevention through regulating,
inspecting, and enforcing erosion and pollu-
tant source controls 

� Storm system maintenance of catch
basins, storm lines, facilities, and street
sweeping 

� Water quality monitoring

Sanitary Infrastructure

� Master planning for sanitary sewer and
wastewater treatment facilities

� Installation and maintenance of the 
sanitary conveyance system and pump
stations

� Operation and maintenance of state-of-
the-art wastewater treatment plants

� Augmentation of river flows during the
summer to improve water quality

Clean Water Services and its partners focus on achieving the greatest overall environmental benefit with the limited financial resources
available. Activities already underway include, but are not limited to:

4 Healthy Streams Plan    � Clean Water Services

Sharing the Vision

The Healthy Streams Plan process considered and drew from the
social, economic, and environmental visions of other groups in the
Tualatin River Watershed:

� The Vision Action Network has unified community members
from all sectors (faith, business, not-for-profit, advocacy, citizen
organizations, education, and government) to identify practical,
collaborative strategies that help address long-standing com-
munity and social concerns.

� The Westside Consortium for Economic Health, consisting of
business and government leaders, has identified regional strate-
gies that will maintain and promote economic growth and sta-
bility in the Tualatin River Basin. Its strategy focuses on four
interlocking elements of people, place, clusters, and leadership
(Westside Consortium for Economic Health 2003).

� The Tualatin Basin Watershed Council is a diverse group of com-
munity stakeholders with a watershed vision of “a balanced
ecosystem that supports a healthy watershed, provides for an
economic base and viable communities” (Tualatin Watershed
Council 1999).

� Some local jurisdictions also have vision and action plans for
their communities that address watershed issues.

Stormwater 
Management Plan

•
Reclaimed Water 

Master Plan

Water Supply 

Feasibility
 Study

•

Conveyance System 

Master Plan

Wastewater Facilities 

Planning•
Healthy Streams Plan

CLEAN WATER ACT

ENDANGERED SPECIES ACT

Figure I Integrated Water Resources Management
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District to effectively and efficiently manage and/or influence the
policies of water resources management in the Basin.
Recommendations from the Healthy Streams Plan will complement
strategies for stream and river flow restoration, reclaimed water
use, temperature management, and NPDES permit compliance. 

Clean Water Services began the Healthy Streams Plan as an effort
to update and finish watershed plans, integrating Clean Water Act
and Endangered Species Act issues into the process. The Plan is
not designed to be a regulatory document. Instead, it is meant to
guide the adaptive management of the surface water system. The
Plan was built upon the recommendations of the Surface Water
Management (SWM) Framework, an assessment of the 10-year-old
storm and surface water management program that was complet-
ed in 1999 (USA 2000). Through an extensive public involvement
and analysis of stakeholder values, the Framework identified the
surface water management program’s successes and opportunities.
The information and guidance developed during the Framework
process were integrated into the Healthy Streams Plan’s scope and
suggested actions.

The Healthy Streams Plan gathered extensive watershed and
stream base data through the Watersheds 2000 inventory. 
The water resource modeling, topographic/stream survey, and 
ecological data were used to produce GIS-based (geographic 
information system) watershed analysis, update floodplain maps,
identify priority enhancement projects, and evaluate policy and
program refinement options.  

In addition to collecting and analyzing environmental data, the
Healthy Streams Plan process analyzed socioeconomic costs, bene-
fits, and values. This included considerable public involvement
through committees, surveys, and stakeholder discussions. Three
regional project committees participated in the Watersheds 2000
inventory, and were merged into one Healthy Streams Plan
Advisory Committee in 2002. These committees contributed
invaluable review and comment and helped articulate public val-
ues. The Advisory Committee developed a vision and mission that
provided overall guidance for the Healthy Streams Plan (see page
3). It also identified goals and action principles, which are outlined
in Part I: Action Plan.

Implementation of the Healthy Streams Plan began before the
actual document was even complete. The products developed 
during the planning process (such as modeling, mapping, surveys,
and environmental analysis) are used to more efficiently implement
capital improvement projects along streams. The information is
also being used by local jurisdictions and developers to evaluate
requirements for floodplains, streams, and other resources. �

How this Document Is Organized 

Part I
Action Plan, presents the recommendations of the Healthy
Streams planning process. It includes:

� The priorities underlying the recommendations 

� Guiding principles

� Refinement options for existing policies and programs 

� Capital improvement projects 

� Implementation and monitoring 

Part II
Summary of Data and Analyses, provides the
socioeconomic and scientific data and analysis used to develop the 
recommendations in the Action Plan. Details on methodology, data,
and maps are available through the electronic Appendices and Internet
links provided in the text.

� Chapter 1: Social Data and Analysis, addresses population
trends and demographics, community values, public habits 
and behaviors, and public awareness of water resource issues.

� Chapter 2: Economic Data and Analysis, addresses the costs
and benefits of watershed improvements and the financing
options available to implement the Healthy Streams Plan.

� Chapter 3: Environmental Data and Analysis, describes 
current baseline environmental conditions in the watershed.

� Chapter 4: Projects, Programs and Priorities, describes how
the gathered information was analyzed and projects were
developed and prioritized before being integrated into the
Action Plan.

Part III
Literature and Appendices, provides background
and more detailed information in an electronic format.
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Human activities have influenced the Tualatin River Basin
for centuries. Native Americans burned the plains of 
the Tualatin Valley to promote big game hunting, and

harvested wapato, camas, berries, and other native plants for
subsistence living. The early 1800s brought fur trappers from
the east who dramatically depleted beaver populations. Settlers
drained the wetland complexes formed by beavers and diked
the streams to establish extensive farms. The old-growth forest-
ed mountains were extensively logged by the 1850s, with log-
ging continuing to the present day. Cities were developed and
roads were built.

Many of these activities have harmful effects on the natural
environment. In the 1970s, environmental protection regula-
tions were developed to help repair the landscape, improve
water quality, and protect at-risk species. Even with these 
regulations, however, rapid urbanization has impacted the
watershed landscape and stream system. While many streams in
the Tualatin Basin meet water quality standards under the Clean
Water Act (CWA), some do not. Altered watershed conditions
and encroachment into floodplains have resulted in damaging
floods. Fish and wildlife habitat has been reduced and impaired.
In 1999, winter steelhead and spring Chinook were listed as
threatened species under the Endangered Species Act (ESA). 

Clean Water Services (the District) has worked over the years 
to respond to these watershed conditions. In 2000, the District
began an updated watershed planning process. The purpose
was to identify the underlying causes of declining stream 
health and suggest actions that would help the District improve
resource conditions in a prioritized and adequately proportioned
manner. The actions were also to be consistent with the goals
and intent of the Clean Water Act and Endangered Species Act.
Local jurisdictions—cities, Washington County, and special 

service districts—partnered with Clean Water Services to provide
financial assistance and technical and policy advice. The Healthy
Streams Plan is the result of that four-year effort. The Plan 
identifies policy and program refinements, as well as surface
water and stormwater projects to be funded through the capital
improvement program to improve water quality, water quantity
management, and aquatic species habitat.

The Healthy Streams Plan looks beyond standard regulatory
requirements in an effort to focus on the overarching needs 
of the surface water system.  It provides an adaptable strategy
for managing surface water and promoting overall stream
health. It is grounded in the principle of sustainability: meeting
the clean water needs of the present, without compromising
the ability of future generations to meet their own needs. 
A sustainable watershed management program balances socioe-
conomic values with environmental considerations. Accordingly,
the planning process included social, economic, and environ-
mental analysis. The Plan’s recommendations reflect this 
integrated approach. The Healthy Streams Plan is consistent
with and complements the District’s other facility and master
plans that address the sanitary and storm systems. 

The Healthy Streams Plan is designed to be adaptive. The 
watershed information will be regularly updated. Clean Water
Services and its partners will monitor and adjust actions over
time as they gain experience and knowledge and as conditions
change. The strategy will inevitably evolve, but the underlying
vision and management elements will remain. This adaptive
management approach will help the watershed community
(those who live, work, and recreate in the watershed) stay on
course toward greater watershed and stream health.  

Sustaining Healthy Streams 
The goal of the Healthy Streams Plan is to
utilize scientific knowledge and innovation
to improve watershed and stream health for
community benefit.
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i

The Healthy Streams Plan Advisory Committee created
the following vision for the Healthy Streams Plan:

Identify watershed protection and restoration actions
that consistently advance stream health throughout the
Tualatin River Basin.

To achieve that vision, the Committee advised Clean
Water Services to:

Conduct systematic project and policy identification and
selection, integrating ecological science with socioeco-
nomic values and public preferences, to determine imple-
mentation priorities and meet regulatory requirements,
including moving toward the goals of the Clean Water
Act and Endangered Species Act.
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Scope of the Healthy Streams
Plan 
Clean Water Services, in partnership with local jurisdictions and
the watershed community, manages the surface water system of
the urban portion of the Tualatin River Basin. The surface water
system—or “green infrastructure”—comprises the natural
streams, wetlands, floodplains, and their associated upland
buffers. Water within the system comes from natural surface
water and groundwater flow and from two types of discharges: 
1) stormwater runoff from impervious surfaces that drains via a
constructed storm system and 2) wastewater effluent treated in
the wastewater treatment plants.

Clean Water Services has jurisdiction over 292 miles of stream
within Washington County’s urban growth boundary. The Healthy
Streams Plan study area also includes areas outside the urban
growth boundary that flow into Clean Water Services’ jurisdiction
(Map 1). The Healthy Streams Plan project evaluated in detail a
total of 338 miles of streams and their associated floodplains and
wetlands and approximately 42 miles of the Tualatin River. The
detailed study area represents 34 percent of the Tualatin River
Basin and primarily covers urban and urban fringe areas. 

The Healthy Streams Plan focuses primarily on enhancing the
functions of the surface water system (green infrastructure) that
are critical to maintaining water quality, quantity, and aquatic
habitats. However, the Plan also addresses broad watershed-wide
stormwater management issues (such as impervious cover, street
sweeping, and storm system inspections), directly connected
stormwater outfalls built before 1991, and culverts that are
impassable to fish or are deficient in conveyance. These topics 
are included because of their direct influence on the quality and
effectiveness of the surface water system. 

The Healthy Streams Plan replaces former watershed plans 
developed by Clean Water Services, including the Fanno,
Rock/Bronson/Willow, Hedges, Butternut, and Beaverton Creek
plans. Local drainage plans will continue to be used for storm 
system conveyance issues that are not directly associated with 
the streams. The Stormwater Management Plan required for 
regulatory compliance with the District’s watershed permit will 
be developed by 2006. The Stormwater Management Plan may
include some of the recommendations identified in this and 
other plans as appropriate to meet regulatory mandates.

How Clean Water Services
Already Helps Streams  
The Tualatin River Basin is a highly regulated and managed 
watershed. Clean Water Services (formerly the Unified Sewerage
Agency) has managed wastewater since the early 1970s, and

became responsible for surface water management (SWM) in the
urban portions of the Tualatin River Watershed in 1990.  

Clean Water Services implements a diverse, strategic program to
ensure surface waters meet or exceed water quality standards,
protect public health and safety, provide habitat for aquatic
species, and are an amenity to the watershed community. To 
meet National Pollutant Discharge Elimination System (NPDES)
stormwater permit requirements, Clean Water Services and its
partners implement best management practices for stormwater.
These include public education, source control, erosion control,
stormwater pretreatment, water quality monitoring, and storm
system maintenance. Clean Water Services further improves 
surface water quality and aquatic habitat by implementing stream
enhancement and streamside buffer protections. 

The Healthy Streams Plan articulates the latest scientific informa-
tion related to watershed and stream management, and identifies
and prioritizes projects and activities that could be implemented 
to further improve the District’s water resources management. It 
is standard practice for the District to modify practices, programs,
and projects as information is presented and proven to advance
surface water protection. The Healthy Streams Plan provides new
or updated ideas for some program elements. A chronology that
documents the evolution of the surface water management pro-
gram in the Tualatin River Watershed is provided in Appendix A.

Looking Beyond Regulatory
Requirements 
The federal Clean Water Act and Endangered Species Act were
specifically crafted to protect water quality and at-risk species 
and their habitats (see Appendix A).  These federal laws exert 
daily influence on the surface water management strategies of
Clean Water Services and the local jurisdictions. 

In the Tualatin River Basin, the Department of Environmental
Quality (DEQ) has focused its water quality regulatory efforts on
managing the point sources of stormwater runoff and wastewater
effluent. DEQ has identified phosphorous, ammonia, bacteria, 
biological criteria, dissolved oxygen, and temperature as con-
stituents of concern that impair the beneficial uses of the surface
water system, such as water contact recreation, fish communities,
and salmon spawning and rearing in some portions. Clean Water
Services and its partners manage pollution by implementing 
extensive stormwater and wastewater treatment and maintenance
strategies, as required through NPDES permits (see previous 
section). Dramatic water quality improvements have been made
over the last 30 years through the construction of advanced 
sanitary and stormwater infrastructure. Now, the challenge is to
more effectively manage the diverse and diffuse non-point sources
of pollution. 

Vision: Enhance the environment and quality of life in the
Tualatin River Watershed through visionary and collaborative man-
agement of water resources in partnership with others.

Mission: Provide cost-effective services and environmentally
sensitive management of water resources for the Tualatin River
Watershed.

To achieve the vision and mission, Clean Water Services conducts
comprehensive planning efforts before implementation to ensure
that interrelated programs and projects are aligned.

Metro estimates that the population of the
Tualatin River Watershed will increase from
455,000 today to over 700,000 by 2040.
Given this potential growth, strategies for
preserving the high quality of life and the
environment must be formulated.
Watershed planning must integrate social,
economic, and environmental elements in a
manner that promotes sustainable growth
in all sectors.

MAP I    Tualatin Watershed
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The Healthy Streams Plan suggests projects and activities that 
can help the District and its partners to meet strict water quality
standards. Improvements to the surface water infrastructure,
through which all waters flow, can help preserve and protect
water quality and aquatic species by reducing non-point sources
of pollution such as channel erosion and ultraviolet light impacts.
This “soft,  green” surface water system is important because
even with clean water from the storm and sanitary system, the
Tualatin River and its streams would still lack needed flow, canopy,
and habitat necessary for the surface water system to maintain
good water quality. For this reason, the Healthy Streams Plan
looks beyond the standard regulatory requirements for managing
discharges and incorporates elements of an integrated water
resources management strategy that will promote an ecologically
healthy and self-sustaining system. 

Planning Context for the
Healthy Streams Plan
The Healthy Streams Plan is one piece of the District’s Integrated
Water Resources Management (IWRM) strategy to protect the
health of surface water resources and the vitality of the watershed
community by integrating the water quality, water quantity, 
and habitat needs of the Tualatin River Basin. All water resource
supplies and demands in the watershed are interconnected.
Understanding their interrelationships is critical to efficient 
management of the resource. 

The District has developed an internal interdisciplinary team that
reviews and considers planning for surface water; the treatment
plants; storm and sewerage conveyance; and water supply for
drinking water, irrigation, flow restoration, and reclaimed water
(Figure 1). A comprehensive look at these programs helps the

Surface Water Infrastructure

� Watershed planning

� Vegetated corridors and sensitive area
regulation 

� Capital project construction to enhance
streams and wetlands and repair culverts 

� Community-based, non-profit partner-
ships and sponsorship of intergovern-
mental events to clean up streams, plant
trees, and remove invasive species

� Public education, including streamside
technical assistance to property owners,
investigation of reported illegal streamside
activities, and the River Rangers childhood
education program

� Public awareness through brochures, print
ads, and media campaigns

� GIS (geographic information systems)
mapping and database management to
track activities

� Water quality, fish, macroinvertebrate,
and flow monitoring

Stormwater Infrastructure

� Storm system drainage planning, moni-
toring, and mapping

� Stormwater regulation, including the pre-
treatment of polluted stormwater runoff
through stormwater facilities 

� Storm system capital improvements to
improve outfalls, stormwater facilities, and
pipes

� Pollution prevention through regulating,
inspecting, and enforcing erosion and pollu-
tant source controls 

� Storm system maintenance of catch
basins, storm lines, facilities, and street
sweeping 

� Water quality monitoring

Sanitary Infrastructure

� Master planning for sanitary sewer and
wastewater treatment facilities

� Installation and maintenance of the 
sanitary conveyance system and pump
stations

� Operation and maintenance of state-of-
the-art wastewater treatment plants

� Augmentation of river flows during the
summer to improve water quality

Clean Water Services and its partners focus on achieving the greatest overall environmental benefit with the limited financial resources
available. Activities already underway include, but are not limited to:

4 Healthy Streams Plan    � Clean Water Services

Sharing the Vision

The Healthy Streams Plan process considered and drew from the
social, economic, and environmental visions of other groups in the
Tualatin River Watershed:

� The Vision Action Network has unified community members
from all sectors (faith, business, not-for-profit, advocacy, citizen
organizations, education, and government) to identify practical,
collaborative strategies that help address long-standing com-
munity and social concerns.

� The Westside Consortium for Economic Health, consisting of
business and government leaders, has identified regional strate-
gies that will maintain and promote economic growth and sta-
bility in the Tualatin River Basin. Its strategy focuses on four
interlocking elements of people, place, clusters, and leadership
(Westside Consortium for Economic Health 2003).

� The Tualatin Basin Watershed Council is a diverse group of com-
munity stakeholders with a watershed vision of “a balanced
ecosystem that supports a healthy watershed, provides for an
economic base and viable communities” (Tualatin Watershed
Council 1999).

� Some local jurisdictions also have vision and action plans for
their communities that address watershed issues.

Stormwater 
Management Plan

•
Reclaimed Water 

Master Plan

Water Supply 

Feasibility
 Study

•

Conveyance System 

Master Plan

Wastewater Facilities 

Planning•
Healthy Streams Plan

CLEAN WATER ACT

ENDANGERED SPECIES ACT

Figure I Integrated Water Resources Management
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District to effectively and efficiently manage and/or influence the
policies of water resources management in the Basin.
Recommendations from the Healthy Streams Plan will complement
strategies for stream and river flow restoration, reclaimed water
use, temperature management, and NPDES permit compliance. 

Clean Water Services began the Healthy Streams Plan as an effort
to update and finish watershed plans, integrating Clean Water Act
and Endangered Species Act issues into the process. The Plan is
not designed to be a regulatory document. Instead, it is meant to
guide the adaptive management of the surface water system. The
Plan was built upon the recommendations of the Surface Water
Management (SWM) Framework, an assessment of the 10-year-old
storm and surface water management program that was complet-
ed in 1999 (USA 2000). Through an extensive public involvement
and analysis of stakeholder values, the Framework identified the
surface water management program’s successes and opportunities.
The information and guidance developed during the Framework
process were integrated into the Healthy Streams Plan’s scope and
suggested actions.

The Healthy Streams Plan gathered extensive watershed and
stream base data through the Watersheds 2000 inventory. 
The water resource modeling, topographic/stream survey, and 
ecological data were used to produce GIS-based (geographic 
information system) watershed analysis, update floodplain maps,
identify priority enhancement projects, and evaluate policy and
program refinement options.  

In addition to collecting and analyzing environmental data, the
Healthy Streams Plan process analyzed socioeconomic costs, bene-
fits, and values. This included considerable public involvement
through committees, surveys, and stakeholder discussions. Three
regional project committees participated in the Watersheds 2000
inventory, and were merged into one Healthy Streams Plan
Advisory Committee in 2002. These committees contributed
invaluable review and comment and helped articulate public val-
ues. The Advisory Committee developed a vision and mission that
provided overall guidance for the Healthy Streams Plan (see page
3). It also identified goals and action principles, which are outlined
in Part I: Action Plan.

Implementation of the Healthy Streams Plan began before the
actual document was even complete. The products developed 
during the planning process (such as modeling, mapping, surveys,
and environmental analysis) are used to more efficiently implement
capital improvement projects along streams. The information is
also being used by local jurisdictions and developers to evaluate
requirements for floodplains, streams, and other resources. �

How this Document Is Organized 

Part I
Action Plan, presents the recommendations of the Healthy
Streams planning process. It includes:

� The priorities underlying the recommendations 

� Guiding principles

� Refinement options for existing policies and programs 

� Capital improvement projects 

� Implementation and monitoring 

Part II
Summary of Data and Analyses, provides the
socioeconomic and scientific data and analysis used to develop the 
recommendations in the Action Plan. Details on methodology, data,
and maps are available through the electronic Appendices and Internet
links provided in the text.

� Chapter 1: Social Data and Analysis, addresses population
trends and demographics, community values, public habits 
and behaviors, and public awareness of water resource issues.

� Chapter 2: Economic Data and Analysis, addresses the costs
and benefits of watershed improvements and the financing
options available to implement the Healthy Streams Plan.

� Chapter 3: Environmental Data and Analysis, describes 
current baseline environmental conditions in the watershed.

� Chapter 4: Projects, Programs and Priorities, describes how
the gathered information was analyzed and projects were
developed and prioritized before being integrated into the
Action Plan.

Part III
Literature and Appendices, provides background
and more detailed information in an electronic format.
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Criteria for Selecting Annual Projects

The RESTORE model (see Part II, Chapter 4) , the culvert analysis,
and watershed priority areas are useful tools for determining the
type and location of priority capital improvement projects.
However, Clean Water Services’ experience is that most projects
are opportunistic, driven by funding, timing, and property owner
issues. Prioritization criteria were therefore developed to select
annual capital projects. The criteria are based on the guiding
principles developed by the project committees and Advisory
Committee (see Guiding Principles, page 12). A project has 
priority if:

� It benefits water quality and/or aquatic species.

� It connects or will eventually connect to other 
features or projects.

� It offers project partnering with willing land owners.

� It is self sustaining once established.

� Construction is feasible and affordable.

� Anticipated environmental benefits over time exceed
short-term costs.

� It is adequately proportioned to achieve the desired
outcome at the lowest cost.

Capital Improvement
Program
The District and the local jurisdictions implement capital improve-
ment projects to improve the function, maintain the integrity,
and/or increase the capacity of the surface and stormwater sys-
tems. Since the establishment of the surface water management
program, capital project priorities have been based on local
drainage master plans, subbasin-watershed management plans,
and flood-related complaints. All jurisdictions implement stormwa-
ter facility projects, culvert upgrades, and storm system improve-
ments to be consistent with the plans or to resolve complaints.
The District and some cities have also implemented capital and
community-based stream enhancement activities consistent with
the individual watershed plans. The Healthy Streams Action Plan
updates the capital improvement programs of former watershed
plans, creates projects for previously unstudied areas, and estab-
lishes more integrated, adaptable, and regionally based capital
project priorities for the urban and semi-urban watersheds of the
Tualatin Basin. 

The Healthy Streams Action Plan recommends a capital improve-
ment program that focuses on the green infrastructure (streams,
wetlands, floodplains, and upland buffers) and the stream-related
conveyance system (culverts, bridges, and directly connected

stormwater outfalls). Local drainage master plans and system
maintenance records should continue to be used to guide
improvements associated with storm pipes and upland storm
drainage systems that are not directly stream-related. 

The 20-year capital improvement program was developed by using
the watershed and stream data, analysis, and models (see Part II)
and the guiding principles developed by stakeholders. Annual
project selection criteria (see sidebar) were developed to allow the
District and local jurisdictions to be flexible, practical and efficient
in integrating the surface water management program with other
activities, such as transportation improvements, parks develop-
ment, mitigation projects, and friends-group plantings. Such
opportunities may change the timing or costs of projects, but the
priorities should remain consistent in location and scope. The pro-
posed actions and estimated costs are firm for only the first 10
years (to 2015) of the program. The recommended projects are
diverse in character, size, and scope and are widely distributed
throughout the basin; this will allow the capital program to easily
accommodate 10 to 20 years of changing watershed conditions.
This diversity and flexibility should increase the environmental ben-
efits of the surface water management capital program and be
cost effective.

Stream preservation and enhancement page 26

Flow restoration page 28

Community tree planting page 30

Stormwater outfalls page 32

Culverts page 34

The capital improvement program for the Healthy Streams Plan includes projects for:

Culverts Flow restoration

Stormwater outfalls 

Stream preservation
and enhancement

Community tree planting
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Projects that preserve stream health or enhance stream condi-
tions generate ongoing, appreciating benefits to water quality,
water quantity, and aquatic habitat. Preservation activities include
securing easements or management agreements with willing
property owners to ensure the stream corridor remains in a
healthy state. Enhancement activities include channel reconfigu-
ration, large wood placement, gravel-boulder placement, off-
channel habitat, instream pond removal, and invasive species
management/revegetation. 

The District used Oregon State University’s RESTORE model to
identify different preservation and enhancement projects for
stream corridors, based on existing conditions. The RESTORE
alternatives were then overlaid on priority watershed areas for
fish, projects that are underway or completed, and public lands
to narrow the project list. Finally, available staffing and surface
water management funding were estimated to determine how
many and which projects would be implemented each year. 

.

Table I-2 and Map I-1 show Clean Water Services’ capital projects
list for fiscal years 2004-2015. The list reflects the following
broad approaches: 

� High-priority watersheds for fish and water quality are
emphasized (Cedar-Chicken, Rock, Bronson, and Gales
Creeks).

� Preservation is recommended on moderately to highly
functioning streams that are at risk of future disturbance.
These streams are likely to recover on their own if undis-
turbed. Preserved streams that are self supporting provide
the Tualatin Basin with the greatest amount of free
ecosystem services (e.g., shade, flow moderation, habitat)
that transport water quality, quantity and aquatic habitat
benefits downstream.

� Enhancement is proposed in slightly to moderately
degraded areas and areas that connect to higher-value
resources. Streams that need physical adjustments to
repair altered functions are more costly and time consum-
ing than preservation projects. It may take decades to

realize the improvements to stream health; if implement-
ed correctly, however, enhancements can offer future gen-
erations a self-sustaining and fully functioning green
infrastructure.

� Complex urban enhancement or “creation” is not recom-
mended over the next 10 years for streams so degraded
that ecosystem function is permanently damaged. The
costs of these projects outweigh the environmental gains.
The initial focus for such areas is stormwater manage-
ment and tree planting during redevelopment activities.

Creek Project Location Enhancement Elements Miles Acres Total Cost Project Timeline Partners

Abbey Rock Creek confluence to Kaiser Road Large woody debris, off channel enhancement, revegetation 1.90 21.0 $220,000 2008-2013 Property Owners
Beaverton 170th to 231st Revegetation 6.40 38.0 $450,000 2008-2013 Hillsboro, THPRD

* Beaverton Murray to 170th Revegetation, large woody debris 1.50 18.0 $300,000 2005-2012 THPRD, Friends of Beaverton Creek
* Bronson West Union to Laidlaw Revegetation, large woody debris, fish barrier removal, livestock exclusion 2.00 24.0 $345,000 2004-2009 Neighbors
* Bronson Tanasbrook Ponds Cornell to 18th In-stream pond modification, revegetation, fish barrier removal 0.60 15.0 $610,000 2004-2009 County, Beaverton, Neighbors

Bronson Mouth to 185th Revegetation, fish barrier removal, large woody debris 1.50 18.0 $340,000 2007-2012 Neighbors
* Cedar Stella Olson Park Revegetation 0.50 6.0 $93,000 2004-2008 Sherwood
* Cedar - Chicken Headwaters Preservation 5.50 132.0 $350,000 2005-2009 Sherwood, Three Rivers Land Trust

Fanno N. Dakota to 99 W Off channel enhancement, revegetation, large woody debris 1.40 16.0 $300,000 2008-2013 Tigard
Fanno Bonita Rd to Durham Rd Revegetation, off-channel enhancement, bioengineering 1.40 16.0 $525,000 2007-2012 Tigard

* Fanno Englewood Park to N Dakota Ave Revegetation, large woody debris, off channel enhancement 0.50 11.5 $205,000 2003-2008 Tigard
Fanno 99W to Bonita Bioengineering, large woody debris, revegetation 2.50 28.0 $550,000 2005-2010 Tigard

* Gales Tualatin R. to Hwy 47 Revegetation 1.90 23.0 $140,000 2005-2010 Friends of Fernhill
Gales B Street to HWY 47 Revegetation 1.80 20.0 $185,000 2007-2012 Forest Grove

* Hedges Pascouzzi Pond Revegetation 0.25 3.0 $80,000 2003-2006 Tualatin, Wetlands Conservancy
Johnson South Bvtn Cr to Farmington Rd. Channel reconfiguration, revegetation, large woody debris 1.00 23.0 $325,000 2005-2010 St. Marys, SOLV

* Johnson South Summercrest Park Revegetation, large woody debris, fish barrier removal 0.23 3.0 $100,000 2003-2007 THPRD
Johnson South Lowami  Hart Woods Park Large woody debris, revegetation, ped bridge replacement 0.25 6.0 $100,000 2006-2011 THPRD

* Rock Hwy 26 to West Union Revegetation, large woody debris, off channel enhancement 1.30 15.0 $395,000 2004-2009 RC Golf Course, THPRD
* Rock Evergreen to Cornell Revegetation, large woody debris, off channel enhancement 0.51 7.0 $165,000 2002-2008 Hillsboro, SOLV

Rock West Union to Old Cornelius Pass Rd Revegetation, large woody debris, livestock exclusion, preservation 5.30 32.0 $450,000 2007-2012 Neighbors
Rock Old Cornelius to headwaters Fish barrier removal, large woody debris, flow augmentation, preservation, revegetation 6.20 37.0 $500,000 2008-2013 Neighbors, Mult Co.
Summer Summer Lake 135th to 121st In-stream pond modification, revegetation, fish barrier removal 0.25 6.0 $270,000 2009-2014 Tigard

* Willow Beaverton Confluence In-stream pond modification, revegetation, fish barrier removal 0.30 3.5 $175,000 2004-2009 Neighbors

Sub-Totals 44.99 522.0 $7,173,000 
Future Projects 2010-2025 to Be Determined as part of Adaptive Management. Average cost estimated at approximately 1.25 million per year. $18,777,000 
Estimated Total Cost of District Coordinated Stream Enhancement Activities to 2025 $25,950,000 

* Project underway

Table 1-2: District Coordinated Stream Enhancement Activities

Stream Preservation and Enhancement
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Restoration of stream flows is the most critical of all stream
improvements, and one of the most challenging to implement.
Flow restoration greatly depends on the available water rights
and water usage, landowner cooperation, the water distribution
infrastructure, the stream aquatic habitat and water quality
needs, and the timing of the flow needs. A detailed analysis of
flow restoration opportunities (see Part II, Chapters 3 and 4) sug-
gests that actions will need to be developed on a watershed or
subwatershed basis and will likely vary significantly from one area
to another. Activities that could increase base flow in local
streams include creation or preservation of instream water rights;
near-stream irrigation; direct discharge of replacement surface
waters; stormwater management that encourages groundwater
recharge; and instream structure (large wood) that restores more
frequent overbank flooding. Many of the preservation and
enhancement projects, as well as the policy and program refine-
ments, include one or more of these flow restoration activities.
Table I-3 and Map I-2 identify potential site-specific flow projects
in flow deficient watersheds. 

It is anticipated that the adjustments to stormwater quantity
management, addition of in-stream structure, and revegetation
of all small and mid-sized streams, combined with active irriga-
tion, will move some streams toward flow recovery. Water rights
negotiations with willing sellers will be an ongoing part of any
enhancement project and could be developed further as an
active program. The Reclaimed Water Master Plan process is
developing alternatives for reclaimed water use that may include
water for streams. Alternative distributions of flow restoration
waters from Scoggins and Barney Reservoir are also being evalu-
ated. Securing senior water rights for in-stream use and obtain-
ing supplemental water are options for streams where excessive
withdrawals cannot be offset by the enhancement of stream or
watershed functions. 

cfs potentially Miles of Tribs Project 
Creek Project Location Number Enhancement Elements restored Down Stream Total Cost Timeline Partners

Rock Orenco Golf Course near Cornelius Pass Road 1 water right Trade water in return for water left as instream flow/willing seller acquisition 0.02 5 $250,175 2005-2015 Property Owner, Watermaster
Fanno Fanno Creek Golf Course 1 water right Trade water in return for water left as instream flow/willing seller acquisition 1.4 12 $532,780 2005-2015 Property Owner, Watermaster
Rock Rock Creek Dam near Rock Creek Road 2 water right Dam adjustment/better flow regulation 0.6 17 $473,689 2005-2015 Property Owner, Watermaster
Chicken Tualatin National Wildlife Refuge 11 water rights Trade water in return for water left as instream flow/willing seller acquisition 7.71 1 $355,594 2005-2015 TNWR, WaterMaster
McKay Near Glencoe and Zion Church Road 1 pump Pump water through TVID system 9 $430,857 2005-2015 TVID
Dairy Misc. locations (see map) 9 ponds Reconfigure in-stream ponds 45 acres 13 $606,906 2005-2015 Property Owners 

TOTALS 57 $2,650,000 

Table 1-3: Potential Flow Restoration Projects

Flow Restoration

Restoring and maintaining adequate stream flow is critical to water quality and aquatic habitats during the summer and early fall. Cedar Creek near Sherwood.
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MAP I-3   Community Tree Planting

Community Tree Planting  

Native tree and shrub planting can offer dramatic stream health
benefits for relatively low cost, particularly on small streams.
Planting native vegetation wherever practicable along streams
and stormwater facilities will increase stream shade, stabilize
streambanks, cycle nutrients, create habitat, provide future
sources of woody debris, and clean the air. It also offers opportu-
nities for community building, education, and citizen connections
to their local parks and stream corridors. Grassroots involvement
can lower the cost of implementation and build support for local
water quality programs. 

The Community Tree Planting Challenge is a yearly performance
target (number of native trees and shrubs planted and alive per

year over 3 year monitoring period) based on a gradually increas-
ing proportion of the 2000 population of each city. Table I-4 out-
lines the annual planting targets for each community from 2005-
2025 and provides the estimated total program cost. The ultimate
goal is to plant 2 million trees over 20 years, (community based
and enhancement capital projects) with a majority of the effort
being completed by 2015. The planting targets increase gradually
each year through 2010, then gradually decline. This approach
allows the District and cities to adequately organize, staff, and
fund the effort, while facilitating significant implementation in the
first six years. 

Map I-3 shows the priority areas along small streams; local main-
tenance staff will need to determine stormwater facility vegeta-
tion conditions. Details about program implementation are pro-
vided in Appendix B. The general outline of the Community Tree
Planting Challenge is to:

� Plant streams that one could step across (approximately
5 feet wide or narrower) on public lands (parks, green-
spaces) and on private lands with willing owners.

� Plant public or private water quality and quantity facili-
ties that lack native vegetation.

� Use bare-root and 1-gallon native trees and shrubs pro-
vided through the District, and plant the densities and
composition outlined in the District’s standards, as
appropriate.

� Use contractors or work crews provided through or
approved by the District to conduct site preparation and
maintenance.

� Coordinate neighborhood and community involvement
and media for event-based streamside projects on public
land. Assist private landowners with technical and materi-
al assistance from the District.

� Have the District coordinate technical aspects of site
preparation, revegetation, and maintenance and monitor-
ing activities.

� Have the cities provide financial, community awareness,
and pre-event mobilization support. Individual cities may
choose to participate in additional project elements as
appropriate.

The Community Tree Planting Challenge will not only increase
stream canopy for temperature management and other water
quality benefits, but also support community building and stew-
ardship, help local jurisdictions advance state Goal 5 program-
ming, enhance livability, and facilitate stormwater quantity
improvements by slowing flow through vegetated areas. Each
jurisdiction will be responsible for reporting on the progress of its
target at regular meetings. The progress of the challenge will be
advertised and shared with the local community.
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Planting Targets Per Year Total       $20k/ac, $2.5/plant,
Community 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016-2025 Tree Target ( 2614 plants/ac)

Banks 107 215 322 429 536 644 536 429 322 215 107 429 4,290 $43,548  
Beaverton 5926 11852 17777 23703 29629 35555 29629 23703 17777 11852 5926 23703 237,030 $2,406,117  
Cornelius 761 1523 2284 3045 3806 4568 3806 3045 2284 1523 761 3045 30,450 $309,101  
Durham 105 210 315 420 525 630 525 420 315 210 105 420 4,200 $42,635  
Forest Grove 1435 2870 4304 5739 7174 8609 7174 5739 4304 2870 1435 5739 57,390 $582,572  
Hillsboro 5951 11901 17852 23802 29753 35703 29753 23802 17852 11901 5951 23802 238,020 $2,416,167  
King City 158 315 473 630 788 945 788 630 473 315 158 630 6,300 $63,952  
North Plains 123 246 369 492 615 738 615 492 369 246 123 492 4,920 $49,943  
Portland (in Basin est) 5250 10500 15750 21000 26250 31500 26250 21000 15750 10500 5250 21000 210,000 $2,131,733  
Sherwood 1054 2108 3161 4215 5269 6323 5269 4215 3161 2108 1054 4215 42,150 $427,869  
Tigard 3385 6770 10154 13539 16924 20309 16924 13539 10154 6770 3385 13539 135,390 $1,374,359  
Tualatin 1859 3719 5578 7437 9296 11156 9296 7437 5578 3719 1859 7437 74,370 $754,938  
Clean Water Services* 1012 2025 3037 4049 5061 6074 5061 4049 3037 2025 1012 4049 40,490 $411,018  

Community Tree Total 27,125 54,250 81,375 108,500 135,625 162,750 135,625 108,500 81,375 54,250 27,125 108,500 1,085,000
Total Cost Per Year in 2005 dollars $275,349 $550,698 $826,047 $1,101,395 $1,376,744 $1,652,093 $1,376,744 $1,101,395 $826,047 $550,698 $275,349 $1,101,395 $11,013,954 

*Clean Water Services will assist cities with their planting efforts and cover full costs for Banks, Durham, King City and North Plains. The District will plant an additional one million trees as part of stream enhancement capital projects.

Table 1-4: Community Tree Planting Challenge - A Million Trees in 20 Years

Community group planting along Summer Creek.
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Stormwater Outfalls
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Stormwater treatment is currently required to reduce the urban
pollutants that could be transported to local surface waters. Before
1991, however, stormwater was allowed to directly discharge to
streams and wetlands. As part of its 1991 NPDES stormwater out-
fall inventory, the District identified 106 major outfalls that dis-
charge directly to streams and determined the predominant land
use draining to each outfall. The District then used the outfall
inventory, local stormwater quality data, effective impervious cover
of the outfall subwatersheds, and literature to determine which
outfalls have the highest priority for retrofitting or enhanced sys-
tem maintenance. The District selected 68 pre-1991 outfalls as
high-priority capital projects; these outfalls drain commercial,
industrial, and high-traffic areas that have a potential high pollu-
tant loading. The Surface Water Management Framework and
2000 Stormwater Management Plan also recommend developing
and implementing such projects (USA 2000). Table I-5 outlines
yearly performance targets for each jurisdiction to implement
end–of-pipe outfall retrofits and/or to sign agreements for
enhanced maintenance of areas that drain to the outfalls. The esti-
mated average capital cost per facility or initial system cleanout is
$90,000 this means some outfalls may cost more or less depend-
ing on site conditions, drainage area etc. Detailed costs estimates
should be developed at the time of implementation. Details about
each priority outfall are provided in Appendix B. Map I-4 shows
the locations of the priority outfalls.  

The Healthy Streams Action Plan does not identify local stormwa-
ter pipe or drainage ditch systems and corresponding facility
upgrades. Local drainage plans and maintenance records establish
priorities for local capacity problems. However, hydraulics models
should include any downstream effects that local system upgrades

may have. Local jurisdictions should inform Clean Water Services or
the county when and where changes are made and provide the
impact analysis to the surface system and downstream culverts
(see Table I-1, section 9.2). 

Community 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total Retrofit Target Estimated Cost (avg 90k/site)

Banks 1 0 0 0 0 0 0 0 0 0 0 0 0 $0 
Beaverton 1 1 1 1 1 2 2 2 2 1 1 15 $1,350,000 
Cornelius 0 1 0 0 0 0 0 0 0 0 0 1 $90,000 
Durham 1 0 0 0 0 0 0 0 0 0 0 0 0 $0 
Forest Grove 0 0 0 0 0 0 0 0 0 0 0 0 $0 
Hillsboro 1 1 1 1 1 1 1 1 1 0 0 9 $810,000 
King City 1 0 0 0 0 0 0 0 0 0 0 0 0 $0 
North Plains 1 0 1 1 1 1 0 0 0 0 0 0 4 $360,000 
Portland* (in Basin) 0 0 0 0 0 0 0 0 0 0 0 0 $0 
Sherwood 0 1 0 0 0 0 0 0 0 0 0 1 $90,000 
Tigard 1 1 1 1 2 2 2 2 2 1 1 16 $1,440,000 
Tualatin 0 1 1 0 0 0 0 0 0 0 0 2 $180,000 
Clean Water Services 1 1 1 1 1 2 2 2 1 1 1 14 $1,260,000 
ODOT 0 1 1 1 1 1 1 0 0 0 0 6 $540,000 
Total Retrofits 4 9 7 6 7 8 8 7 6 3 3 68

Total Cost Per Year $360,000 $810,000 $630,000 $540,000 $630,000 $720,000 $720,000 $630,000 $540,000 $270,000 $270,000 $6,120,000 
in 2005 Dollars
1 Clean Water Services will implement outfall projects in these cities.
2 Portland has its own NPDES permit and outfall list.

Table 1-5: Stormwater Outfall Retrofit - Priority Sites with High Pollutant Load Potential

This parking area at Lattice Corp. in Hillsboro has concrete pavers and a swale to manage the quality and quantity of stormwater runoff.
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Culverts and bridges allow surface waters to flow under trans-
portation infrastructure and other built areas. In the urban por-
tions of the Tualatin Basin, most bridges over streams are concrete
with semi-natural beds, are adequately sized to convey significant
flood flows, and allow for fish passage. Conversely, culverts come
in a variety of shapes, sizes, and materials, are often undersized
for significant flood flows, frequently alter the geomorphic condi-
tion of the stream, and limit fish passage. 

The District evaluated 1,043 culverts and bridges in the study area.
Of these, 581 culverts were deficient in either conveyance or fish
passage or both for some portion of the year. The locations of 
the deficient culverts were then overlain with transportation plans,
priority watershed areas, and the location of proposed stream
enhancement projects to determine which culverts were practica-
ble to retrofit, repair, or replace. The District identified 383 priority
culverts, which were further prioritized based on the type and
severity of the deficiency, the fish species present, and the miles 
of stream the improvement would open for habitat. 

Table I-6 provides the yearly performance targets for each 
jurisdiction to implement culvert improvements, with an estimated
average cost of $90,000 per culvert. 

Some culverts will require upsizing, while others may only need
channel work up or down stream. Detailed cost estimates should
be developed at the time of implementation. Some of the culverts
will be repaired and funded by transportation infrastructure 
projects. If no transportation upgrades are anticipated, culverts
that are deficient in conveyance may be funded with system 
development charges. Culverts that are deficient only in fish pas-
sage or have erosion problems may be funded with surface water
management fees. Details about each culvert’s deficiency type and
severity are provided in Appendix B. Map I-5 shows the locations
of high-priority culvert improvements. 

Community 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016-2025 Priority Culverts Estimated Cost (avg 90k/site)

Banks 0 0 0 0 0 0 0 0 0 0 0 0 0 $0 
Beaverton 3 3 3 3 3 3 3 3 3 3 3 14 47 $4,230,000 
Cornelius 0 0 0 0 0 0 0 0 0 0 0 0 0 $0 
Durham 0 0 0 0 0 0 0 0 0 0 0 0 0 $0 
Forest Grove 0 1 0 0 0 0 0 0 0 0 0 0 1 $90,000 
Hillsboro 2 2 2 2 3 3 3 3 3 3 3 4 33 $2,970,000 
King City 0 0 0 0 0 0 0 0 0 0 0 0 0 $0 
North Plains 0 0 0 0 0 0 0 0 0 0 0 0 0 $0 
Portland* (in Tualatin Basin) 2 2 2 3 3 3 3 2 2 2 2 13 39 $3,510,000 
Sherwood 0 1 1 1 1 0 0 0 0 0 0 0 4 $360,000 
Tigard 3 3 3 3 3 3 3 3 3 3 3 16 49 $4,410,000 
Tualatin 0 1 1 1 1 1 1 1 1 0 0 0 8 $720,000 
Washington Co. / CWS 10 10 10 10 10 10 10 10 10 10 10 92 202 $18,180,000 

Total Culverts 20 23 22 23 24 23 23 22 22 21 21 139 383
Total Cost Per Year $1,800,000 $2,070,000 $1,980,000 $2,070,000 $2,160,000 $2,070,000 $2,070,000 $1,980,000 $1,980,000 $1,890,000 $1,890,000 $12,510,000 $34,470,000 
in 2005 Dollars

Culverts Eligible for SDC’s 103 SDC Eligible $9,270,000 
SWM / Transportation Funded $25,200,000 

See Detailed Priority List and Type of Repair Required in Appendix B. Culvert repair should be funded with a combination of SWM and Transportation fees and system development charges 

Table 1-6: Priority Culverts

Culverts

Culverts such as this are barriers to fish.
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Implementation and
Monitoring 
Implementation of the Healthy Streams Action Plan requires a 
flexible management approach that can adapt to changes in
staffing, funding, partners, policies, regulations, and watershed/
stream conditions. A successful plan will consistently ensure: 

� Efficient use of surface water management funds over time 

� Commitment of local jurisdictions and community members
to meet their assigned targets 

� Monitoring effectiveness 

� A self-evaluating adaptive management process

The Healthy Streams Plan is a voluntary water master plan that
lists policies and programs, and suggests projects that will further
improve the health of our water resources. Approval and imple-
mentation of the Plan by the District and local jurisdictions does
not obligate them to implement all the actions identified, nor
does it change the current funding and obligations of the existing
surface water management program. For the Cities, the Plan was
designed to encourage steady consistent progress towards per-
formance targets for trees, culverts, and outfalls. Working within
the context of existing program activities the Plan brings focus to
certain needs, while providing the Cities with the flexibility to
determine the timing and scope of projects so that they fit within
their existing programs. For the District, projects and programs
proposed will also be tracked to show steady progress. Due to
various implementation circumstances, project listed may change
and policies and programs further refined to meet the overall
intent of improving stream health. As projects are scoped, more
detailed timelines, cost estimates, and funding will be developed.  

Funding
Managing surface and stormwater can be a complex and expen-
sive public program if managers attempt to address all problems,
everywhere. The Healthy Streams Plan process was designed to
identify and focus on the actions that offer increasing environ-
mental value for the dollar spent. The Action Plan meets federal
Clean Water Act and Endangered Species Act goals and supports
complementary environmental/land use goals (such as Statewide
Planning Goals 5, 6, and 7) by allocating funds to projects and
programs that will improve natural resource conditions over time.
The Action Plan avoids high-cost, low-benefit projects and applies
a graduated scale of expected resource improvements, based on
existing watershed conditions. 

The estimated overall cost to implement all aspects of the Healthy
Streams Action Plan is $95 million over 20 years. Table I-7 shows
the planning level costs in 2005 dollars of each major Action Plan
element, by jurisdiction. The cost table is based on average condi-
tions for all actions, policies, and programs in 2005; most projects
will be more or less expensive depending on site conditions and
final project scope. Implementation of the Action Plan is focused
on completing over half of the priorities by 2010. Greater effort 
in the first quarter of the Action Plan timeframe will generate
compounding benefits over the remaining 15 years. Activity will
gradually level off or even decline as the surface water system is
improved and becomes more self-sustaining. 

The Action Plan will be funded predominantly by surface water
management fees. Some culvert repairs will also eligible to use
system development charges and transportation funds. The
District and local jurisdictions have approximately $12 million in
surface water management fee balances and contingency and
$16 million in system development charges as of June 2004.
These funds can be used to start the implementation, but a future
surface water management fee increase will be necessary to 
support the Action Plan.

The District and local jurisdictions have spent their funds judicious-
ly and have anticipated that Action Plan implementation will draw
upon the reserve funds. As presented in Table II-7, the surface
water management program is funded at a modest level relative
to similar jurisdictions in the state. The public values survey found
over 90 percent of the respondents consistently willing to support
a fee increase of $1 to $2 per month. With rising operating costs,
yearly inflation, increasingly strict regulatory mandates, and the
depletion of reserves to aggressively implement the Action Plan,
the buying power of the surface water management fees is
declining. A modest rate increase that will hedge against inflation-
ary pressures over time and provide adequate funding to imple-
ment the Action Plan is recommended.

Commitment to act
Commitment to implementing the Action Plan is needed at all 
levels - from mayors and managers to maintenance staff. While
Board adoption provides important formal recognition of the
Action Plan, staff commitment will determine the Action Plan’s
long-term success. 

Assurances to implement the Action Plan involve commitments 
by Clean Water Services and the local jurisdictions to provide 
necessary services and funding. Most of the activities can be
implemented without IGA’s. Project specific IGA’s that involve cost
share or other agreements can be developed at the time of imple-
mentation. The District is willing to provide training on project
implementation as requested by the Cities. Funding and service

Capital Projects Costs Per Year in 2005 Dollars
Community Task 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015       2016-2025 Estimated Total Costs

Banks Tree Planting 4290 $1,089 $2,177 $3,266 $4,355 $5,444 $6,532 $5,444 $4,355 $3,266 $2,177 $1,089 $4,355 $43,548 
Stormwater Outfalls 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
Culverts 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

Beaverton Tree Planting 237030 $60,153 $120,306 $180,459 $240,612 $300,765 $360,918 $300,765 $240,612 $180,459 $120,306 $60,153 $240,612 $2,406,117 
Stormwater Outfalls 15 $90,000 $90,000 $90,000 $90,000 $90,000 $180,000 $180,000 $180,000 $180,000 $90,000 $90,000 $0 $1,350,000 
Culverts 47 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $1,260,000 $4,230,000 

Cornelius Tree Planting 30450 $7,728 $15,455 $23,183 $30,910 $38,638 $46,365 $38,638 $30,910 $23,183 $15,455 $7,728 $30,910 $309,101 
Stormwater Outfalls 1 $0 $90,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $90,000 
Culverts 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

Durham Tree Planting 4200 $1,066 $2,132 $3,198 $4,263 $5,329 $6,395 $5,329 $4,263 $3,198 $2,132 $1,066 $4,263 $42,635 
Stormwater Outfalls 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
Culverts 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

Forest Grove Tree Planting 57390 $14,564 $29,129 $43,693 $58,257 $72,822 $87,386 $72,822 $58,257 $43,693 $29,129 $14,564 $58,257 $582,572 
Stormwater Outfalls 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
Culverts 1 $0 $90,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $90,000 

Hillsboro Tree Planting 238020 $60,404 $120,808 $181,213 $241,617 $302,021 $362,425 $302,021 $241,617 $181,213 $120,808 $60,404 $241,617 $2,416,167 
Stormwater Outfalls 9 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $0 $0 $0 $810,000 
Culverts 33 $180,000 $180,000 $180,000 $180,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $360,000 $2,970,000 

King City Tree Planting 6300 $1,599 $3,198 $4,796 $6,395 $7,994 $9,593 $7,994 $6,395 $4,796 $3,198 $1,599 $6,395 $63,952 
Stormwater Outfalls 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
Culverts 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

North Plains Tree Planting 4920 $1,249 $2,497 $3,746 $4,994 $6,243 $7,492 $6,243 $4,994 $3,746 $2,497 $1,249 $4,994 $49,943 
Stormwater Outfalls 4 $0 $90,000 $90,000 $90,000 $90,000 $0 $0 $0 $0 $0 $0 $0 $360,000 
Culverts 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

Portland* Tree Planting 210000 $53,293 $106,587 $159,880 $213,173 $266,467 $319,760 $266,467 $213,173 $159,880 $106,587 $53,293 $213,173 $2,131,733 
(in Tualatin Basin) Stormwater Outfalls 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

Culverts 39 $180,000 $180,000 $180,000 $270,000 $270,000 $270,000 $270,000 $180,000 $180,000 $180,000 $180,000 $1,170,000 $3,510,000 

Sherwood Tree Planting 42150 $10,697 $21,393 $32,090 $42,787 $53,484 $64,180 $53,484 $42,787 $32,090 $21,393 $10,697 $42,787 $427,869 
Stormwater Outfalls 1 $0 $90,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $90,000 
Culverts 4 $0 $90,000 $90,000 $90,000 $90,000 $0 $0 $0 $0 $0 $0 $0 $360,000 

Tigard Tree Planting 135390 $34,359 $68,718 $103,077 $137,436 $171,795 $206,154 $171,795 $137,436 $103,077 $68,718 $34,359 $137,436 $1,374,359 
Stormwater Outfalls 16 $90,000 $90,000 $90,000 $90,000 $180,000 $180,000 $180,000 $180,000 $180,000 $90,000 $90,000 $0 $1,440,000 
Culverts 49 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $1,440,000 $4,410,000 

Tualatin Tree Planting 74370 $18,873 $37,747 $56,620 $75,494 $94,367 $113,241 $94,367 $75,494 $56,620 $37,747 $18,873 $75,494 $754,938 
Stormwater Outfalls 2 $0 $90,000 $90,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $180,000 
Culverts 8 $0 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $0 $0 $0 $720,000 

Clean Water Tree Planting 40490 $10,275 $20,551 $30,826 $41,102 $51,377 $61,653 $51,377 $41,102 $30,826 $20,551 $10,275 $41,102 $411,018 
Services* Stormwater Outfalls 14 $90,000 $90,000 $90,000 $90,000 $90,000 $180,000 $180,000 $180,000 $90,000 $90,000 $90,000 $0 $1,260,000 

Culverts 101 $450,000 $450,000 $450,000 $450,000 $450,000 $450,000 $450,000 $450,000 $450,000 $450,000 $450,000 $4,140,000 $9,090,000 
Stream Enhancement $1,200,000 $1,200,000 $1,200,000 $1,200,000 $1,200,000 $1,200,000 $1,250,000 $1,250,000 $1,250,000 $1,250,000 $1,250,000 $12,500,000 $25,950,000 
Flow Restoration $150,000 $250,000 $250,000 $250,000 $250,000 $250,000 $250,000 $250,000 $250,000 $250,000 $0 $2,400,000 

ODOT Stormwater Outfalls 6 $0 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $0 $0 $0 $0 $0 $540,000 

Washington Culverts 101 $450,000 $450,000 $450,000 $450,000 $450,000 $450,000 $450,000 $450,000 $450,000 $450,000 $450,000 $4,140,000 $9,090,000 
County 

Total Capital Costs Per Year $3,785,349 $4,880,698 $4,886,047 $5,161,395 $5,616,744 $5,892,093 $5,666,744 $5,211,395 $4,846,047 $4,210,698 $3,935,349 $26,111,395 $80,203,954 

Total Policy and Program Refinement Options Costs $0 $828,000 $765,000 $715,000 $712,000 $712,000 $712,000 $712,000 $712,000 $712,000 $712,000 7,120,000 $14,412,000 

Total Overall Costs/Year for 20 years (2005 Dollars) $3,785,349 $5,708,698 $5,651,047 $5,876,395 $6,328,744 $6,604,093 $6,378,744 $5,923,395 $5,558,047 $4,922,698 $4,647,349 $33,231,395 $94,615,954

Funding Sources Total Resources Needs

SDC Eligible Projects $9,270,000 Total SWM fee funded elements $75,665,954 
Transportation Funded Projects $9,630,000 Cost already funded under existing SWM program $30,083,000 
SWM Fee Funded Capital $61,053,954 
SWM Fee Funded Operating $14,612,000 Total additional funds needed for HSP over 20 year program $45,582,954 

Table 1-7: Overall Planning Level Costs
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guarantees would be required by NOAA (National Oceanic and
Atmospheric Administration) if the District and local jurisdictions
decide to submit the Healthy Streams Plan as a Habitat
Conservation Plan to obtain limited liability status under the
Endangered Species Act. 

A “SWM Team” is proposed to foster commitment to implement-
ing the Action Plan, as well as other SWM-related activities. The
team will include staff members from the local jurisdictions and
the District and will meet quarterly to report on the status of their
activities. Yearly SWM status reports will be distributed to all city
managers, other interested staff, and stakeholders. News media
will be engaged to focus attention on implementation successes.
Managers will be asked to make the performance targets a 
priority in their work and the work of their staff. A fundamental
awareness and commitment to implementing the Action Plan is
needed to create the critical mass necessary to achieve the tar-
gets. Consistent and continuous action by dedicated individuals
will be crucial to achieving long-term success.

Monitoring
To monitor the Action Plan’s effectiveness, baseline conditions
must be established. For the Healthy Streams Plan, baseline 
conditions for the streams’ physical attributes were documented 
in 2000-2001 as part of the planning process. Continuous, long-
term monitoring of water quality and flow, and periodic monitor-
ing of biological communities and physical habitat conditions, 
are also relevant. The District already implements an extensive
monitoring program in the Tualatin Basin (see Part II, Chapter 3),
and is currently reviewing the program to determine if additional
or different monitoring activities will advance the understanding
of the system’s ecology. 

It is important to document changes in water quality, quantity,
and habitat conditions over time, as well as to identify the likely
causes, so best management practices can be adjusted. Table I-1,
section 8.0, identifies monitoring physical and biological attributes
of the system and lists project-specific monitoring activities. 
These options may become part of the comprehensive monitoring
program or stand alone as independent short-term projects. 

In addition to resource monitoring, action monitoring is also 
necessary. The District and Cities have databases and GIS systems
that will be used for tracking the location, actions, and costs on
various project sites. This will be particularly helpful for monitoring
tree planting and enhancement actions. Creating an institutional
memory regarding activities on various sites improves long term
commitment to their success.

To ensure that the surface water management program continues
to advance positively, the District will periodically reevaluate the

policy and program refinements and capital project implementa-
tion, starting in 2010. The SWM Team will be responsible for
reporting progress and recommending any adjustments. 

Adaptive Management
Adaptive management is the process of planning, implementing,
monitoring, and adjusting actions in an effort to meet a desired
goal. The SWM Team and status reporting described above will
facilitate an adaptive management strategy for the Healthy
Streams Plan. Elements of the Plan will inevitably change, but the
staff members who implement the Plan will be in a position to
readily adapt to changing conditions. Adaptive management 
will allow Clean Water Services and the local jurisdictions to sys-
tematically adjust actions over time as they gain implementation
experience and knowledge. This approach will help the watershed
community stay on course toward improving watershed and
stream health.  

Introduction

The Healthy Streams Action Plan was derived from social, economic, and environmental

data and analysis gathered over three years. The Action Plan is grounded in the foundation

of sustainability, which requires integrating socioeconomic and environmental concerns in

a manner that produces a fair and equitable plan for current and future generations. Part II,

Chapters 1-4, summarize the information used to develop the recommendations in Part I (the

Action Plan). Additional detailed information and results are available in the Appendices and on

the District’s website: www.cleanwaterservices.org.



THE HEALTHY THE HEALTHY 
STREAMS STREAMS 
PLANPLAN

A Basic Review and A Basic Review and 
The City of Tigard’s Role……The City of Tigard’s Role……



What is the Healthy What is the Healthy 
Streams Plan?Streams Plan?

The Healthy Streams Plan is an adaptable The Healthy Streams Plan is an adaptable 
management strategy to enhance the management strategy to enhance the 
functions of the Tualatin River Basin’s functions of the Tualatin River Basin’s 
surface water system, our “green surface water system, our “green 
infrastructure,” including streams, wetlands, infrastructure,” including streams, wetlands, 
floodplains, and their associated buffers.floodplains, and their associated buffers.



Why is the Healthy Why is the Healthy 
Streams Plan Needed?Streams Plan Needed?

CWS and partners (Tigard) manage pollution by CWS and partners (Tigard) manage pollution by 
extensive storm and waste water treatment.extensive storm and waste water treatment.

Dramatic water quality improvements have been Dramatic water quality improvements have been 
achieved over 30 years through advancement in achieved over 30 years through advancement in 
infrastructure.infrastructure.

Now the challenge is to effectively manage Now the challenge is to effectively manage 
diverse and diffuse nondiverse and diffuse non--point sources of point sources of 
pollution.pollution.



““Green Infrastructure” is Green Infrastructure” is 
the Key?the Key?

Yes……………..Yes……………..
Even with clean water from storm and Even with clean water from storm and 
sanitary systems, the Tualatin River and sanitary systems, the Tualatin River and 
its tributaries lack needed water flow, its tributaries lack needed water flow, 
canopy coverage, and stable stream canopy coverage, and stable stream 
structure necessary for the surface water structure necessary for the surface water 
system to maintain good water quality.system to maintain good water quality.



How does the Plan Work?How does the Plan Work?

The Healthy Streams Plan Establishes Goals The Healthy Streams Plan Establishes Goals 
in 5 Areasin 5 Areas

Stream preservation and enhancementStream preservation and enhancement
Flow restorationFlow restoration
Community tree plantingCommunity tree planting
Outfall retrofitting Outfall retrofitting 
CulvertsCulverts



What is Tigard’s Role in What is Tigard’s Role in 
the Healthy Streams Plan?the Healthy Streams Plan?

Community tree planting in riparian corridorsCommunity tree planting in riparian corridors

StormwaterStormwater outfall retrofittingoutfall retrofitting

Culvert replacementCulvert replacement



WhyWhy
Community Tree Planting?Community Tree Planting?



Benefits:Benefits:

Increase shade Increase shade -- maintain water temperaturemaintain water temperature
Stabilize stream banks, cycle nutrients, filter Stabilize stream banks, cycle nutrients, filter 
pollutants and provide woody debrispollutants and provide woody debris
Create wildlife habitatCreate wildlife habitat
Clean the airClean the air
Provide educational opportunitiesProvide educational opportunities
Build community stewardshipBuild community stewardship
Offer dramatic benefits for low costsOffer dramatic benefits for low costs



Community Tree PlantingCommunity Tree Planting



Tigard’s Tree Planting Tigard’s Tree Planting 
GoalsGoals

20062006

20072007

20082008

20092009

20102010

67706770 TreesTrees

10,15410,154 TreesTrees

13, 53913, 539 TreesTrees

16,92416,924 TreesTrees

20, 30920, 309 TreesTrees



Why Why StormwaterStormwater Outfalls?Outfalls?



Benefits:Benefits:
Before 1991, Before 1991, stormwaterstormwater was allowed to was allowed to 
discharge directly into streams and wetlands discharge directly into streams and wetlands 
untreated.untreated.

The Healthy Streams Plan focuses on The Healthy Streams Plan focuses on 
retrofitting or enhancing maintenance of retrofitting or enhancing maintenance of 
systems installed before 1991.systems installed before 1991.

By improving outfalls which drain commercial, By improving outfalls which drain commercial, 
industrial, and highindustrial, and high--traffic areas, urban traffic areas, urban 
pollutant loads can be significantly reduced.pollutant loads can be significantly reduced.



Tigard’s Outfall Tigard’s Outfall 
Improvement GoalsImprovement Goals

20062006

20072007

20082008

20092009

20102010

11 OutfallOutfall

11 OutfallOutfall

11 OutfallOutfall

22 OutfallsOutfalls

22 OutfallsOutfalls



Why Culverts?Why Culverts?



Benefits:Benefits:

Improve fish habitat Improve fish habitat 
and allow fish and allow fish 
passagepassage

Stabilize stream Stabilize stream 
structure/control structure/control 
erosion, incision, and erosion, incision, and 
protect stream banksprotect stream banks



Tigard’s Culvert Tigard’s Culvert 
Improvement GoalsImprovement Goals

20062006

20072007

20082008

20092009

20102010

33 CulvertsCulverts

33 CulvertsCulverts

33 CulvertsCulverts

33 CulvertsCulverts

33 CulvertsCulverts



What will this Cost?What will this Cost?

20062006 20072007 20082008 20092009 20102010

TASKTASK

Tree Tree 
PlantingPlanting

$69,000$69,000 $107,00$107,00
00

$138,00$138,00
00

$172,00$172,00
00

$206,00$206,00
00

StormwaterStormwater
OutfallsOutfalls

$90,000$90,000 $90,000$90,000 $90,000$90,000 $90,000$90,000 $90,000$90,000

CulvertsCulverts $270,00$270,00
00

$270,00$270,00
00

$270,00$270,00
00

$270,00$270,00
00

$270,00$270,00
00



Why should Tigard strive to Why should Tigard strive to 
meet Healthy Streams Plan meet Healthy Streams Plan 
Goals?Goals?

The plan is an outstanding guide for effective The plan is an outstanding guide for effective 
use of use of stormwaterstormwater quality  and quantity funds.quality  and quantity funds.

Water temperature control is a mitigation Water temperature control is a mitigation 
requirement and is also a leverage point for our requirement and is also a leverage point for our 
DEQ DEQ stormwaterstormwater permit. permit. 

Continued efforts to improve water quality will Continued efforts to improve water quality will 
help to ensure that no further restrictions are help to ensure that no further restrictions are 
placed on the region.placed on the region.



Healthy Streams and Healthy Streams and 
Tigard City Council GoalsTigard City Council Goals

The Healthy Streams Plan supports a number of The Healthy Streams Plan supports a number of 
the City’s Vision Task Force Goalsthe City’s Vision Task Force Goals

Promotes volunteerism (community tree Promotes volunteerism (community tree 
planting challenge)planting challenge)

Protects the natural environment and protects Protects the natural environment and protects 
open spaceopen space

Effectively manages Effectively manages stormwaterstormwater



What Issues Face Tigard What Issues Face Tigard 
in Implementing the Plan?in Implementing the Plan?

Work load and staffing/project managementWork load and staffing/project management
FundingFunding
Project permittingProject permitting
Updating inventories of culverts and outfalls Updating inventories of culverts and outfalls 
(1991)(1991)
Strategic management of opportunities within Strategic management of opportunities within 
the City for cost effectivenessthe City for cost effectiveness
Commitment/focus Commitment/focus 



HiteonHiteon Creek RestorationCreek Restoration
Planting Jan/Feb 2006Planting Jan/Feb 2006



HiteonHiteon CreekCreek
Community Tree PlantingCommunity Tree Planting



Derry Dell CreekDerry Dell Creek
Community Tree PlantingCommunity Tree Planting



Healthy Streams Healthy Streams 
Questions and Questions and CommentsComments??

Contact Contact 
Surface Water Quality/Volunteer CoordinatorSurface Water Quality/Volunteer Coordinator

Carla Carla StaedterStaedter
at at carla@tigardcarla@tigard--or.govor.gov or 503or 503--718718--27882788

mailto:corianne@tigard-or.gov
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